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If food or materials enter the oral cavity, molecules contact taste receptors in the oral cavity. The bitter taste is mediated G protein-coupled receptors (GPCR) signaling pathway located in taste bud cells. 1 Taste receptors are divided into 2 families: type 1 (T1R) and type 2 (T2R). T1R comprises 3 different subunits: T1R1, T1R2, and T1R3. T2R is bound to bitter molecules, whereas sweetness is detected by T1R and T1R3. Interestingly, these taste receptors were expressed in the gastrointestinal mucosa. 2 Recent data support that GPCR family has a role of sensors of gastrointestinal luminal contents, and when GPCR family is stimulated, functional responses are initiated through the activation of G protein signaling cascades. G subunits interact with taste receptors. Among G subunits, -gustducin is a taste-specific signaling protein. 3, 4 Other G protein -subunits, including -transducin and Gi, participate in bitter taste transduction, and are associated with phospholipase C2 and a calcium-activated cation channel. 5 In the gastrointestinal mucosa and enteroendocrine cells, the molecules implicated in taste signaling are expressed. 6 Enteroendocrine cell lines express bitter-taste receptors and G -proteins, and bitter agonists increase intracellular calcium ion concentration in enteroendocrine cells. 6 In the other hand, enteroendocrine cells in the gastrointestinal tract release various gastrointestinal peptides including glucagon-like peptide 1, cholecystokinin (CCK), and ghrelin, which are related to control of food intake. Glucagon-like peptide 1 is released from the intestinal L cells. CCK is synthesized by I-cells in the mucosal epithelium of the small intestine. Glucagon-like peptide 1 and CCK are anorexigenic peptide hormones. Ghrelin is released by gastric enteroendocrine cells and has a role of an orexigenic gut peptide. Bitter compounds interact with enteroendocrine cells, and then they release these hormones to control food intake. For example, when bitter compounds are combined to T2R, they induce the release of the CCK from mouse enteroendocrine cells. 8 On the contrary, bitter compounds induce the release of ghrelin in mice, stimulating appetite. 9 To overcome these reciprocal reactions of bitter compounds, the authors of an article entitled "The bitter taste receptor agonist quinine reduces calorie intake and increases the post-prandial release of cholecystokinin in healthy subjects" in the current issue of Journal of Neurogastroenterology and Motility, devised an acid-resistant capsule including bitter compounds. 10 Hydrochloride quinine triggers bitter taste by the activation of several members of T2R family receptors, and was used as a bitter compound in this study. 11 To prevent release of hydrochloride quinine in the stomach, which could cause increase in ghrelin, hydrochloride quinine was contained in an acid-resistant capsule. The encapsulated hydrochloride quinine reduced calorie uptake by 15%, and was associated with higher CCK levels in blood of healthy volunteers than placebo. This small idea that bitter compounds can reach into small intestine with bypass of stomach may resolve a big problem of reciprocal reaction of bitter compounds, release of both anorexic and orexia peptide hormones. These findings suggest that the enteric-releasing bitter compounds may be a drug for control of calorie intake. Also, the authors showed that hydrochloride quinine did not affect gastric emptying rate, whereas in a study using rats, bitter compounds delayed gastric emptying.
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This well designed study with a brilliant idea of capsule provided an important information that bitter compounds can control the appetite by stimulating CCK release from enteroendocrine cells in the small intestine.
In conclusion, this well designed study with a brilliant idea of capsule provided an important information that bitter compounds can control the appetite by stimulating CCK from enteroendocrine cells in the small intestine. The bitter compounds may cause the release of both CCK and ghrelin, which may be strength and weakness according to the action site and the intent of the researchers.
